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1.0 Project Objective

The primary objective of this "CAT" project is to complete a conceptual
deSLgn of thlS unique new combination of existing technology with cost
estimates to show that the "CAT" system offers the economic incentive with
low technical risk for a plant to be built which will demonstrate its
viability. - ) ) ' '

The technologies involved in the components of a "CAT" plant are proven, and
the 1ntegrat10n of the components into a complete plant is the only new
developmental activity 1nvolved

Industry and the Federal General Serv10es Administration (GSA), require the
demonstration of a "commercial plant” before the viability of a new concept
is accepted To satlsfy this requ1rement the construction of a plant of
commer01allly viable size in exess of 15 MW if cogeneratlon and above 30 MW
if all power, is proposed This plant will produee eoonomlcal power and heat
for the owner. The plant will operate for a full commercial life and cont1nue»
as an operatlng demonstration of the v1ab111ty of the technology, gathering
long term [lfe_and ma;ntenanoe data, all addlng to the credlblllty of the
concept.
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2.0 Project Overview

The "CAT" System is an innovative new use of existing technology in a unique
configuration which will be more cost effective than competitive systems.

In layman s language a Coal Air Turbine "CAT" generates electric power or
cogenerates electric power and heat for process use from the burnlng of coal.
dCogenerat1on, the sequential generatlon of electricity and heat, is more
efficient and economlcal than their separate production. '

Commercial "CAT" power plants with outputs up to 100 MW will be the outcome
of this program. The "CAT" plants are expected to be 10% more cost effect1ve
than current state of the art plants with the same output.

The major components of "CAT" plants are an air turbine, a heater of
compressed air, a coal combustion system, means to recover waste heat and a

steam turbine when approprlate.‘An air turblne is the same as a gas turblne:
except that 1t runs on hot air.

The "CAT" plant burns raw coal in a fluid bed at atmospheric pressure. The
air turbine operates on'oléan””compressed“a1r heated inside tubes immersed in
the fluid bed, thus it is called an "Air Turbine" and the cycle is called a
_CoalwAir Turbine, or "CAT", cycle. Heat is recovered from the exhaust of the
cair turbine and the coal combustor, to produce steam for process use and / or
for driving a steam turbine to generate more power. In a version producing
only electric power, the steam is expanded in a steam turblne, condensed and
re01rculated 71nstead of the steam be1ng exported for an external use.

Gas turbines now built operate at hotter temperatures than air heaters can
produce and if operated at the lower temperatures whlch_alr heaters can
deliver would be less efficient and more costly. Thus, gas turbines built in
the past, which operate with a turbine inlet temperature matching the
_temperature capablllty of fluid bed air heaters, are more suitable for "CAT"

Until new gas turbines are again made available for temperatures suitable for
air heaters, surpius used gas turbines will be purchased, reconditioned and
modified to use hot a1r from the air heater 1nstead of from combustors.

The operation of fluid bed air heaters has been proven by DOE and others in
many tests extending over twenty years. Many metal alloys in manyv
configurations of fluid bed air heaters have been operated for thousands of
hours Suitable alloys and arrangements have been identified. Manufacturers
now offer air heaters for the proposed operating conditions with normal
commerc1al warrantles. A Clrculatlng Fluid Bed (CFB) combustor will be used
to burn the coal. The CFB emits the least sulfur, oxides of n1trogen ‘and
part1cu1ate material of all the coal combustion systems and meets the most
rigorous emission regulatlons.
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In "CAT" cycles, heat can be recovered from the clean, breathable hot air
exhausted by the air turb1ne for productlon of steam for coal drying, paper
dryxng, bu11d1ng heat or more power generatlon.

The following features will result in the production of low cost power by a
"CAT" plant:

1. Inexpensive, plentiful coal fuel.

2. Simple efficient coal combustion at atmospheric pressure. (Not
pressurized fluid bed or gasification.) S

3. Simple emission control by limestone and baghouses.

L. A steam turbine for power generation is unnecessary for
cogeneration {(but may be used if advantageous).

5. The low cost, low temperature used gas turbines are readily

avallable.

Where coal is competitive, a "CAT" plant will be more economical at
capacities above 10 MW for cogeneration and for power generation at
capa01t1es above 30MW .
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_330 Project Progress Summary

The project target for a 10% improvement over existing comparable systems has
been achieved with capital cost 8% less and operating efflclency 1n excess of
10%. )

This is the last progress report for this project. Work on the project is now
‘complete. However, the final project technical report must be assembled and
deilvered within 90 days of project completlon(September 30, 1996) » De11very
is planned for December 31, 1996.

A good report is essential for proceding with consortium actions with those
hav1ng 1nterests in the pro;ect g01ng on to commer01allzat10n‘

As reported previously, all funds provided by DOE have been expended. All
work contlnulng through dellvery of the final report on Deccember 31, 1996 is
being funded by R. W, Foster Pegg The bank account used durlng the pro;ect
will remain open for use in follow ~on efforts and for dep051tes from
consortium members.
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4.0 Project Task Reports

4.1 Task 1 - Selection of AE
4.1

+.o 1.1 Task Description
This task required: 1)Potential Contractor identification, 2) Contractor

discussions to determine interest and capability, 3)Preparat10n of an RFP
with detailed work scope description h)Sollcltlng b1ds from qualified
contractors, 5)Selection of the project AE.

4.1.2 Task Status and Activity in the Current Quarter
Task complete.

2 Task 2 - Conceptual Design "CAT"
2.1 Task Description

The purpose of this task is to prepare a conceptual design and a cost
estimate of a "CAT" plant on a hypothetlcal 31te, and to compare the capltal
cost and cost of power and steam from the CAT plant with power produced by
alternate power plants on the same site.

k.
4

Three "CAT" plant configurations will be investigated as follows:
Cycle A - Conden51ng "CAT"
"Wet" condenser tower (or river) cooling
Steam 1n)ect10n for peaklng '
©  Coal fuel.
Cycle B - Cogeneration "CAT"
Back-pressure steam turbine.
Steam export and steam lnjectlon.
Coal fuel.
Cycle C - Cogeneration "CAT"
No steam turbine.
Steam export and steam 1nJect10n.
Waste coal fuel.

Deliverables will include: -
Site layout draw1ngs
" Equipment layout drawings

Estimates of Total Plant Costs

Estimates of the cost of power

Final report

The final report will be the main report developed in the

project and will include information developed/produced in other tasks and by
Foster-Pegg Associates. '
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4.2.2 Task Status and Activity in the Current Quarter
Cost and efficiency estimates completed and the detailed final report is
on schedule.

4.2.3 Activity Planned in the Next Quarter
Task completed

4.3 Task 3 - Conceptual Design of Gas Turbine Modifications

k.3.1 Task Description

' This task requires: 1)Identifying qualified contractors, 2)Discussing
the requirement w1th prospective contractors, 3)Prepar1ng a RFP to sollclt
‘bids, 4)Requesting bids, 5)Selecting a contractor

4.3.2 Task Status and Activity in the Current Quarter

The definition of modifications in more detail has been successful in
obtalnlng commltments from contractors for the costlng of this work. Revak
Turbomachlnery Serv1ces w111 do all modlflcatlons and Gllbert w111 do the_

piping.

£.3.3 Activity Planned in the Next Quarter
Task is completed.

L.k Task 26 - Combustion System Conceptual Design

L.4.1 This task was added during the first quarter in order to obtain more
detailed design information and more accurate cost estlmates on this very
vital part of the "CAT" plant.  This would include conceptual designs,
performance and cost estimates of the Circulating Fluid Bed and Air Heater
components for the 3 cycles being 1nvest1gated Information requested for
each cycle includes:

Specifications.

Drawings for layout purposes.

Costs for inclusion in the overall cost estimates.

Performance.

Descriptive Material for inclusion in a report.

‘

This request includes all primary components and auxiliary elements needed
for the combustion system.

L.4.2 Task Status and Act1v1ty in the Current Quarter
The information from an actual proposal has been successfully used by
A Parsons for use in flnallzlng their design and cost estimating.

hoh, 3 Activity Planned in the next Quarter
Task is complete.

L.5 Task 4 - Used Gas Turbine Survey
b.5.1 Task Descrlptxon

The purpose of thls task is to survey the availability and cost of used
gas turbines. The scope of information desired is as follows:

. Type and number of gas turbines offered for resale by year.

7 Type and number of gas turbines resold by year.

. Sources of used gas turblnes, by country, by 1ndustry.

. Resale price range of gas turbines by type.

Cost of refurblshlng resold gas turblnes by type.
. Cost of moving and installing pre- owned gas turbines by type.
. List of vendors offerlng pre-owned gas turblnes

[ RNa——==
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. Purchasers of preowned gas turbines.
. Impediments to the use of preowned gas turbines .
Insurance, Financial, Utility commissions, etc.

4.5.2 Task Status and Activity in Current Quarter
All requ1red 1nformat10n is complete.

4.5.3 Activity Planned in the next Quarter
Task complete.

6 Task 5 - CAT Competive Analysis
6.1  Task Description '

ThlS task is to provide comparative results to be expected with a "CAT"
plant relatlve to competitive alternative type plants.

&,
4

4.6.2 Task Status and Activity in the Currenthuarter

This work has been completed with the 'CAT' system showing an 8%
1mprovement in capital cost and an 1mprovement in operatlng efflclency in
‘excess of 10%.

4.7 Task 6 - CAT Design Fine Tune
~4.7.1 Task Description

This task is to analyse the estimated cost elements and determine if
design changes can be made to reduce cost, and to varify assumptions which
impact cost - - A

4.7.2 Task Status and Activity in the Current Quarter
This work has been completed

Task 7 - Consortium Packet Materials

1 Task Description

This task is to identify contacts in Federal Government, State(PA), and
Industry(PA) which will have a vested interest in the installation of a "CAT"
system. It includes the production of descriptive materials/letters which
will show these contacts what "CAT" systems can do for the state of
Pennsylvanla and their 1ndustr1es/commun1t1es.

4.8
4.8,

4.8.2 Task Status and Activity in the Current Quarter

) Through our DOE adviser, David Crouch, we have become aware of an
organization in DOE called NICE3(National Industr1a1 Compet1veness through
Energy/Env1ronment/Economlcs) which provides match1ng grants of up to
$400,000 for projects ready to be launched commercially. Thls project should
quallfy but an industry sponsor is needed who would agree to take the project
on to commerc1allzatlon.' FPA will make appllcatlon for a Grant.

To help identify a sponsor, our State Representative, Elinor Taylor, has
‘identified several Pennsylvanla Association people and State Personnel who
should be able to lead us to 1nterested 1ndustry contacts. A letter has
been sent to solicit Elinor Taylor's assistance in arranging a first meetlng
in Harrisburg. Elinor Taylor has contacted important contacts to initiate
follow up. - ' T ’ '

4.8.3 Activity Planned in the next Quarter
Task is complete for the project but will be continued privately by
"Richard W. Foster-Pegg.
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Further actions on thxs

.1
1

4 1
4.11.1 Task Description

8

effort cannot proceed until there is a good
final report in January to use as the basis for solchtlng 1nterest

Task 10 - Quarterly/Final Reports to DOE

This task is to prov1de quarterly progress reports and a final report to
DOE. As per the current schedules these reports will be as follows:

. 1st Quarter Report
2nd Quarter Report
3rd Quarter Report
4th Quarter Report
5th Quarter Report
6th Quarter Report
7th Quarter Report
8th Quarter Report

for
for
for
for
for
for
for
for

Oct-Dec

"Jan-Mar

Apr-Jun
Jul-Sep
Oct-Dec
Jan-Mar
Apr-Jun

Jul-Sep

1994
1995
1995
1995

1995
1996

1996
1996

due
due
due
due
due
due
due
due

1/31/95 (Delivered)
4/30/95 (Delivered)
7/31/95 (Delivered)
10/31/95 (Delivered)
01/31/96 (Delivered)
4/30/96 (Delivered)
7/31/96 (This report)
10/30/96

Final Report due per new schedule on 12/31/96

Per the new project schedule,

this

project will be completed in

September 1996 so that the Flnal Report will be due 90 days follow1ng the end
of the pro;ect




